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Abstract 
We present the current state of an ongoing project which involves the application of linked data technologies on a portion of 
data found in the ERMIS Greek portal for Public Administration. A starting point for linked open data technologies is data 
organization i.e. vocabulary definition that covers all classes and properties via an RDF schema or an ontology. More 
specifically, the focus of this paper is the enrichment of the e-GIF ontology, modeling the concepts and relations that are used 
to organize the information appearing in the ERMIS Greek portal for Public Administration with equivalent information 
required for the purposes of license provision according to the Directive 123/2006/EC. The enrichment process also involves 
the examination of the information appearing in the sites of other European countries. As it is already known, ontology 
alignment is a prerequisite step for finding schema-level links between Linked Open Data (LOD) datasets. The aim here is to 
identify those sites that contain the most valuable information and to include their concepts and relations in our ontology. This 
type addition will be further used for the interconnection of information between different sites via linked data. 
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1. Introduction 
Open Government Data (Berners-Lee, T. (2006) provide useful information to citizens and enterprises for their 
transaction with the public sector. Although this public sector information is available to anyone for analyze and 
reuse, it is organized and published in such a chaotic way that its exploitation in its current state remains a difficult 
task. This situation will be facilitated only if public sector data are transformed to Linked Open Data (LOD) in 
order to satisfy the minimum requirements for data linkage and reuse. The term “linked data” refers to “data 
published on the web in such a way that it is machine-readable, its meaning is explicitly defined, it is linked to 
other external datasets and can in turn be linked to from external datasets” (Bizer, C., Heath, T. & Berners-Lee, T. 
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2009). According to Tim Berners-Lee (Berners-Lee, T. 2006; Linked Data Paradigm) the four “Linked Data 
Principles” are: 
1. Use URIs as names for things  
2. Use HTTP URIs so that people can look up those names.  
3. When someone looks up a URI, provide useful information, using the standards (RDF, SPARQL)  
4. Include links to other URIs, so that they can discover more things.  
In Galiotou, E., & Fragkou, P. (2013) we have proposed a case study on the creation of LOD concerning data 
hosted in ERMIS Greek Government portal for public administration. In particular, we focused on data regarding 
service provision according to Directive 123/2006/EC, which aims at simplifying the procedure of practicing a 
profession by a European citizen in another member state. In order to implement this directive, each member state 
is required to provide a dedicated portal named Point of Single Contact (Greek PSC), which contains information 
regarding the required supporting documents for each service activity and the related information in two languages 
(that of the member state and English). Each service activity is categorized into one or more categories, which 
follow the European reference framework for the production and dissemination of statistics related to economic 
activities- NACE (Nace codes). The terms that were chosen in order to describe each service activity, were based 
on the e-GIF ontology which is part of the Greek e-Government Interoperability framework, a survey containing a 
list of rules for the provision of e-Government services to public bodies, businesses and citizens in a unified 
manner. In our approach (Galiotou, E., & Fragkou, P. 2013) to transforming data of the ERMIS portal into Linked 
Open Data, we have come across a number of issues such as: 
 
• Web page retrieval and storage 
• Eventual enrichment of the e-GIF ontology in order to cover all types of concepts and relations necessary 
• Transformation of web pages into RDF using the (enriched) eGIF ontology 
• Choice of appropriate tools to efficiently perform all the aforementioned in order to create Linked Open Data 
 
 A detailed examination of the eGIF ontology (used as a basis for organizing information in ERMIS) has led us to 
the conclusion that an enrichment is necessary in order cover all necessary cases of semantic interconnections. In 
this way, the enriched ontology will serve as a guideline in order to create links via RDF annotations, such as: links 
between a service activity in Greek and its translation in English, links involving the Public Sector responsible for 
the legal framework of the service activity, the Public Sector responsible for reception and expedition of the 
authorization of the service activity, the service activity type, each type of supporting document as well as the 
NACE codes. A first step towards such an enrichment is proposed in this paper, which is organized as follows: 
In the beginning of section 2, we provide a brief description of the Greek e-GIF ontology. Then, an attempt to 
propose the appropriate update is made. In section 3 we perform a comparison between the updated e-GIF 
ontology used in our point of single contact (PSC) and corresponding ones used by the PSCs of other European 
countries. The purpose of this comparison is to locate common information between sites. Finally, in section 4, we 
draw conclusions and point to future work.   
2. The Greek e-Gif ontology 
The eGovernment Knowledge Interoperability Ontology (eGKI or Greek E-Gif) is a two-layer ontology whose 
aim is to capture and link all knowledge elements that are essential to describe services provided to citizens or 
businesses either manually or electronically (Sourouni, A-M., Lampathaki, F., Mouzakitis, S., Charalabidis, Y., & 
Askounis, D., 2008). In its original status, the Greek E-Gif Ontology contained 37 classes, 131 data type 
properties, 83 bidirectional object properties (reflecting the relations between the classes). The OWL formalization 
was used (Web Ontology Language) due to its wide acceptance in representing ontologies on the web. The open 
source ontology editor Protégé was used for its creation. For inconsistency checking, the trial version of the 
Description Logic Reasoner RacerPro was used (RacerPro Reasoner). Each layer of the ontology corresponds to a 
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different level of abstraction concerning the modeled concepts and relations between concepts. The top layer is the 
most abstract one, while the bottom layer incorporates more technical details. As it was previously mentioned, the 
aim of this paper is to enrich the Greek E-Gif in order to depict its present form. For this reason, both layers were 
examined for appropriate changes. In the sequel we present each layer as well as modifications performed in each 
component.  
2.1. The top-layer of the ontology 
The Greek E-Gif Ontology contains the following basic entities – classes: 
• Services, which are provided either in conventional or in electronic means by the public authorities to the 
citizens and businesses 
• Documents, which are either in electronic or in printed format that constitute practically, the inputs or outputs 
of a service or are involved during their execution.  
• Information Systems, which are used for the representation of web portals, backoffice and legacy systems and 
are developed to perform everyday operation of public bodies and their transactions. 
• Public Administrations, that practically corresponds to all Governmental parties and includes all the service 
points and the authorities of the public sector 
• Web Services that are created in order to perform interconnection and interoperability among information 
systems. 
 
For the purpose of this paper, we focused on the first two entities- classes, which we preserved intact, since we 
found that they sufficiently describe our needs.  
2.2. The bottom layer of the ontology 
The bottom-layer of Greek E-Gif Ontology describes in more depths all the aspects related to e-Government 
Services composition and execution. The typical scenario of the use of an e- Government service starts when a 
citizen or a business or a public administration demands the result (usually a document) of the service. In order to 
provide a service, a public administration needs to have a high-level view of the service, where the most important 
are the input documents as well as the steps that are executed in order to provide the desired outcome. The service 
also contains information regarding related laws, resources involved and inter-relations with other services. In 
more detail in the Greek E-Gif ontology, in its original form, had the following structure:  
 
• A Service, which is perhaps the central and most important class to which the rest of the classes are connected. 
A service can be provided in a conventional way (becoming an instance of the class Service), by electronic 
means such as web portals or cell phones (thus instance of the class Electronic_Service which represents a 
service which is provided by electronic means and is supported by a web information system (portal).) or as 
web service incorporated in back-office systems and applications (attributes of class Web_Service). 
• The class Document contains the information that is related to a manuscript or electronic document that is 
given as input (i.e. prerequisite) or output of a service as a result of the execution of a service.  
• The class Public_Organization is used to describe any governmental authority, from ministries and prefectures 
to municipalities and other governmental organizations. 
• The class Information reflects the informational material that is associated with a service. 
• The class e-Gov_Core_Entity the core class in the eGIF Ontology from which classes like service, document 
and public body, inherit.  
• The class e-Gov_Extended_Entity is broad and generic, usable for the description of a wide range of resources 
- other than the entities service, document, public body and information system- that have been specified by the 
parent class e- Gov_Core_Entity. 
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• The class Legal_Entity and its subclasses capture the information of the legal framework that is related to the 
provision of the service (e.g. Legal Frameworks, Legal Elements, Rules, etc). 
• The class Physical_Entity includes all entities i.e. individuals or businesses that are involved in a service. 
 
Our work emphasizes on three entities - classes: Service, Document and Legal_Entity. In order to meet the 
information provided in the Greek PSC, a study of mapping of the information provided in the Greek E-Gif 
Ontology and the one provide the Greek PSC. The result of this mapping led to the conclusion that, the Greek E-
Gif Ontology needed to be enriched with appropriate properties. Tables 1, 2 and 3 provide a list of attributes that 
each of the aforementioned entities - classes contain. Attributes that are written in italics resulted from the mapping 
i.e. did not appear in the previous version of the Greek E-Gif ontology. Figure 1 provides an updated view of those 
three entities - classes.  
Table 1. Attributes – properties list of the entity-class Service of the Greek PSC 
Properties of class Service Description 
hasTitle It refers to the Service's name 
hasDescription It provides a short description of the service 
hasIdentifier It refers to the unique identifier that is attributed to the Service 
hasModelService Whether the current Service is based on another model Service.  
hasPublicbodycategory It refers to the category of the public organization that is competent for the service 
hasPublicbody It refers to the public body which is engaged in the service execution  
IsFinalService It means that, the outcome of the service is not used as input i.e. prerequisite 
document of another service.  
hasServiceType It indicates the type of a service. For example a service can be a payment, a contract, 
a question, etc. 
hasLifeEvent It refers to the life event related to the service, such as getting married  
hasBusiness Event It refers to the business event related to the service, such as starting a business 
isModelService It defines whether the current service will be a model service for other services 
hasLegalFramework It refers to the Legal Framework that covers the current service i.e. laws 
hasVersion It refers to the number used for versioning 
hasPrerequisites It refers to all the prerequisites (i.e. special conditions) needed for the service 
hasServiceCost It refers to the fees requiered for the completion of the service procedures 
hasDeliveryTime It refers to the time needed for the completion of the service 
isDeliveredBy It refers to the public officies that are responsible for the provision of the service 
hasServiceComment It refers to any additional information material that could accompany the service 
HasKeywords It refers to the basic keywords that are used to represent the service 
hasInvestmentEnvironment It refers to the specific economic situation issues that concern the service such as 
fund from the European Committee.  
hasServiceDeliveryType It indicates whether the deliverable of a service is purely electronically (perhaps 
digitally signed document) or a hard copy document  
isIssuedWithJointMinistrialDecision It indicates whether it is issued with joint ministerial decision concerning the 
implication of more than one ministries.  
hasDemandOnPresenceInSubmission It indicates whether the applicant should apply via physical presence 
hasDemandOnPresenceInReceipt It indicates whether the applicant can receive the result of the service only via 
physical presence 
hasConventionalCertificationMethod It indicates whether it is executed using hard copy papers 
hasWebSite It indicates whether the service is provided through a dedicated web site 
hasServiceDeliveryMethod It indicates whether the result is delivered electronically or as a hard copy  
hasDigitalCertificationMethod It indicates whether it is executed electronically 
hasElectronicAvailabilityInfo It represents extra information about the availability of an electronic service 
hasServiceFrequency It indicates whether it is requested frequently 
isBasedOnEuropeanPolicies It indicates whether it follows European policies such as protection of environment 
hasServiceStartEvent It indicates the condition or the event that trigger the start of the service procedure. 
hasServiceEndEvent It indicates the condition or the event that trigger the end of the service procedure 
Table 2. Attributes - properties list of the entity-class Document of the Greek PSC 
171 Pavlina Fragkou et al. /  Procedia - Social and Behavioral Sciences  147 ( 2014 )  167 – 174 
 
Properties of class Document Description 
hasIdentifier It refers to the unique identifier that is attributed to the Document 
hasCoverage It refers to the geographic area to which it is considered valid 
hasFormat It refers to the accepted format i.e. .pdf, .xlm etc 
hasLanguage It refers to the language it is written 
hasDocumentPublisher it refers to the public body that publishes that document 
hasLegalRule It indicates the specific legal rules that are related to the document 
hasDocumentState It indicates whether the document is valid for use (i.e. expiration date of validity)  
hasXMLSchema it refers to the corresponding xml schema 
hasFile It indicates the corresponding file  
hasVersion It refers to the a number used for versioning 
hasExpirationTime It indicates the date that the document cesses to be valid 
hasCapabilityOfDigitization It indicates whether a document can be converted to a digital form or not 
Table 3. Attributes – properties list of the entity-class Legal Entity of the Greek PSC 
Properties of class Legal Entity Description 
hasIdentifier It refers to the unique identifier that is attributed to the Legal Entity 
hasDescription It provides a short description of the Legal Entity 
hasOfficialDocumentGazetteDocument It indicates the Official Government Gazette to which it is related to 
hasOfficialDocumentGazetteDocumentIdentifier It refers to the identifier of the Official Government Gazette 
hasLegalDocumentType It indicates the type of a legal Document (i.e. Joint Ministerial Decision) 
hasPublicBody It refers to the public body which is engaged in the service execution  
hasThematicArea It refers to the thematic area that the Legal Entity refers to such as 
employment, dismissal 
haskeywords It refers to the basic keywords that are used to represent the Legal Entity 
hasGeographicalValidity It indicates the geographical area in which the legal rule is valid 
hasAddressee It indicates to the public body the Legal Entity is addressed to 
 
 
Fig. 1. The updated top level Greek E-Gif Ontology. 
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Additionally, a new entity class was added namely Official Government Gazette, which is strongly related to 
the Legal_Entity. This new entity provided information regarding the official governmental decision, thus has the 
following properties:  
a) hasName, (corresponds to the name of the Official Government Gazette) 
b) hasDescription (is a short description of its content) 
c) hasFile (corresponds to the original file) 
d) hasOfficialJournalPublicationDate (corresponds to the publication date of the Official Government Gazette) 
e) hasOfficialJournalType (corresponds to the type of the Official Government Gazette, i.e. whether it is  signed 
by more than one ministries etc) 
3. Comparison with other web sites 
The purpose of this section is to estimate whether the Greek E-Gif ontology presents similarities to 
corresponding ones used by the Point of Single Contact (PSC) of the other European countries (European PSCs). 
Since the governmental ontologies (if they exist) used for the organization of the information in other European 
Points of Single Contact (PSCs) are not available, we performed an indirect comparison. Most specifically, we 
have tried to locate information in English on the following professions: a) Tourist guide (b) Travel agent and (c) 
Tour operator. The idea is to compare the information provided in PSCs containing relevant information with the 
one provided in the Greek PSC and at a subsequent step, to map this information to the relevant entities – classes 
of the Greek E-Gif ontology. After examining the other European Points of Single Contact (PSCs) we have chosen 
to perform a one-to-one comparison with the following countries: Slovak Republic (Slovakian PSC), Spain 
(Spanich PSC), Malta (Maltese PSC) and Cyprus (Cypriot PSC). The corresponding information in the Greek PSC 
is provided by professions a) “Tourist offices’ notification of commencement of business” and b) “Tourist guide’s 
notification of commencement” (Greek PSC). Even though one would expect that Mediterranean countries like 
Italy, Portugal or France would emphasize on providing information regarding those professions, this is not the 
case.  
3.1. The PSC of Malta 
Observation of the information provided by Malta concerning the provision of tourist guide 
(http://www.businessfirst.com.mt/en/starting/licences-permits/tourist-guide) leads to the following conclusions: 
 
• An hit regarding the legal framework is provided (SUBSIDIARY LEGISLATION 409.12) 
• The Competent Authority is mentioned which corresponds to our Public_Organization class. 
• A brief description of the service as well as a list of all prerequisite documents is provided. 
• Regarding the Cross-Border provision of tourist guide services, special notes, fees and clarifications are 
provided 
• An on line Application is provided  
• Contact information for further information and submission of applications are listed.  
 
We can conclude that, the way information is presented is very similar to the one found in the Greek PSC. Even 
though the information provided by Malta PSC can be considered as a subset of the Greek one, a one to one 
mapping can be easily performed. The same holds for the information provided for tourism license.  
3.2. The PSC of the Slovak Republic 
The information provided by the Slovak Republic PSC is richer than the one provided by Malta 
(http://www.minv.sk/?tourist-guide-2). More specifically, it is organized in a slightly different manner. All links 
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concerning related legislation, assistance, contacts (physical PSCs) and on-line forms are positioned in a separated 
column. In another column at the beginning a short description of what information is provided in the web page is 
given. In the sequel of the web page extended description in each of the aforementioned points is provided (which 
for our case are a) General and specific conditions for the pursuit of the regulated trade b) Additional information 
concerning the trade d) Administrative fees e) Notification of a regulated trade (how and where to notify a trade)). 
Once again the previously described information is presented is similar to the one found in the Greek PSC. 
However, the mapping of equivalent information is less straightforward and obvious. 
3.3. The PSC of Spain 
The appearance of the Spanish PSC is the first difference from the other PSCs. In order to find information 
about a desired profession, i.e. service, at least four clicks are required in order to select the appropriate sub-sub 
category. Moreover, the manner in which information is organized also differs. More specifically, at the beginning 
a description of the profession is provided. In the rest of the page, the information is two different units (i.e. 
"Exercise procedures when it is necessary a physical establishment" and "Exercise procedures for the free exercise 
of the activity") each of which contains subunits (4 and 5 respectively). Information is "revealed" by selecting a 
subunit and is about  
 
• Type (of service) 
• Description (of service) 
• Competent/Responsible Entity (for the service) 
• Scope 
• Remarks 
• Description of the Competent authority 
• Scope of the Competent authority 
• Telephone Number of the Competent authority 
 
No application form is provided, only a guide in pdf format. 
It is obvious that a mapping of the information contained in the Spanish PSC with the corresponding in the 
Greek PSC is not straightforward. Even though common attributes exist (such as hasServiceDeliveryType, 
hasPublicbody, hasServiceCost, hasDeliveryTime, hasLegalRule, hasDescription, hasServiceComment), the notion 
of units and subunits makes the one to one mapping not feasible. 
3.4. The PSC of Cyprus 
Finally, the Cyprus PSC information regarding Tourist and Travel Agency can be found in Cyprus PSC where 
the following are provided: 
 
• A description of the service. 
• Eligibility Criteria, corresponding to special prerequisites 
• Details for Application Procedure containing information regarding the competent authority as well as all 
necessary documents, 
• Time restrictions for the submission of specific documents 
• All fees i.e. the license fee as well as the amount of guarantee (€30,000.00!) and finally the renewal fee 
• Details for Obligations and Supervision i.e. additional prerequisites and restrictions 
• Information of Other Associations (i.e. association's name, address, web page and telephone), which have 
strong similarities to the information, provided by the Greek PSC. 
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Apparently, only the PSCs of Cyprus and Malta are good cases for a one to one mapping of information with 
the one provided in the Greek PSC. 
4. Conclusions and future work 
In this paper, we have described a first attempt to enrich the Greek e-GIF ontology modeling the concepts and 
relations that are used to organize the information appearing in the ERMIS Greek portal for Public Administration, 
with equivalent information required for the purposes of license provision according to the Directive 123/2006/EC. 
At first, we have proposed the enrichment of the ontology with the appropriate properties. Then, we performed a 
comparison with other European PSCs in order to locate information which is relevant to that provided in the 
Greek PSC. The comparison was performed on information regarding the professions: (a) Tourist guide, (b) Travel 
agent and (c) Tour operator in Malta, Slovak Republic, Spain and Cyprus. Our study has shown that only the 
Maltese and Cypriot PSCs contain information, which could easily be mapped onto that of the Greek PSC.  
In the near future, we plan to further enrich the ontology with concepts and relations found in these PSCs. 
Comparison with other European PSC’s would be performed for the professions examined in this paper, such as 
Luxemburg, Bulgaria etc. The same procedure will be repeated with information regarding other professions until 
a satisfactory point of enrichment is reached. The updated version of the e-GIF ontology will be used for the 
semantic enrichment of the higher elements of web pages with concepts (resource and property URIs), which is a 
prerequisite for the transformation of the particular subset of open government data to linked data.  
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